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Abstract 
The current trend in the conception, development and implementation of maintenance gymnastics programs is to pay special 
attention to training the small, deep, muscle groups related to the spine. This type of workout that can be called the "core 
stabilizer" is intended to facilitate the conscious activation of deep stabilizer muscles. This will allow control over the spine’s 
correct position, with a direct effect on improving balance and coordination while performing movements.  
We started this study from the premise that the application of standard Pilates techniques in maintenance gymnastics 
programs will lead to significant improvement in balance and coordination in the execution of motor acts.  
The present study consisted of a six-month experiment involving two groups of adult subjects, practitioners of maintenance 
gymnastics programs in the "Carol Davila" University of Medicine and Pharmacology. Both groups followed a program of 
muscle toning exercises using weights, elastic bands and gymnastic balls. The independent variable consisted in teaching and 
practical implementation of abdominal contraction techniques with the spine in neutral position, specific to Pilates concept, 
for the experimental group. We applied initial and final tests regarding two components of the coordinative capacity - balance 
and coordination to both the experimental and the control groups. 
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1. Introduction 
In modern society, maintenance gymnastics programs are extremely popular. These programs have a solid 
theoretical and methodological foundation, constantly fed with new studies, and also benefit from extremely 
diverse and rapidly developing equipment and technology.  
Nowadays, Pilates exercises enjoy worldwide popularity and they have an extremely wide appeal. The deep 
muscles of the trunk essentially act as stabilizers and are not involved in producing movements. Their contraction 
is static, isometric. Their stabilization role is carried out continuously throughout the daily routine, both in social 
and professional life as well as in physical activities and sport (Isacowitz, 2006, p. 34-37). These muscles need to 
be able therefore to work continuously and to be properly coordinated. Stabilizing muscles should work to 
maintain the spine in a correct position, the so-called "neutral position", consisting in the proper alignment of the 
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pelvis in order to allow the natural "S" curve of the spine (Massey, 2009, p. 144). Since 1920, while developing 
the method that bears his name, Joseph Pilates (cited by Rodriguez, 2007, p.7) spoke of the need to develop a 
"power belt" of the body, by conscious activation of the deep torso muscles.  
Abdominal and lower back muscles together with the diaphragm and pelvic floor create a muscle "cylinder" at 
the center of the body. In the literature, this area bears different names, such as “Core” in Fitness or “Power 
House” in the Pilates concept (Brooke, 2000, p. 19).  
The training of the Core begins by learning the simultaneous, synergistic and effective contraction of the 
Transversus Abdominalis (TA) and Multifidus (MF) muscles, which is the key instrument that provides active 
support of the spine. To achieve simultaneous contraction of TA and MF, one must first learn the technique of 
abdominal contraction with the spine in neutral position. 
After learning the correct recruitment of TA and MF muscles in different positions, you can pass to simple 
exercises for core stability that engage other muscle groups that help TA and MF in maintaining the spine in 
neutral stable position, such as oblique muscles, gluteus and paravertebrals. 
2. Method 
2.1. Purpose 
The aim of this study was to investigate the influence of Pilates training techniques upon some specific aspects 
of coordinative capacity. 
2.2. Premises 
The current trend in the design, development and implementation of maintenance programs gymnastics is to 
pay special attention to the training of the deep muscle areas, consisting of small muscle groups, related to the 
spine and pelvis. This type of training that can be called the "core training" is intended to facilitate the conscious 
activation of deep, stabilizer muscles. This will then allow the control of the correct position of the spine, with a 
direct effect on improving balance and better coordination while performing the movements. 
2.3. Hypothesis 
We assumed that application of Pilates techniques in maintenance gymnastics programs will lead to significant 
improvement in balance and coordination in the execution of motor acts. 
2.4. Subjects and Procedure 
This study consisted of a six-month experiment, conducted between October 2012 and March 2013, on two 
groups of 20 adult subjects, practicing maintenance gymnastics programs in the "Carol Davila" University of 
Medicine and Pharmacology, Bucharest. Both groups followed a program of muscle toning, with three sessions 
per week, using exercises with dumbbells, elastic bands, gym balls. The independent variable consisted in 
teaching and implementation - for the experimental group - of the abdominal contraction techniques with neutral 
spine, specific to the Pilates concept. We applied initial and final tests regarding two components of coordinative 
capacity - balance and coordination for both the experimental and the control group. 
Balance was determined by recording the subjects’ ability to maintain the position of standing on one foot, 
barefooted, with the other leg extended sideways (modified Flamingo Test - from the Eurofit battery of tests) for 
60 seconds. We recorded the number of times balance was lost, which resulted in touching the floor with the free 
leg, during the 60-second interval. 
The general coordination level was determined using the Matorin test. The test consisted in executing a 
jumping spin along the body’s longitudinal axis. Each subject performed three jumps to the right and three to the 
left, and we took into account the best result for each side. 
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3. Results and interpretation
In the statistical interpretation for each of the two parameters subject to experimental research, we considered 
the null hypothesis (Hₒ) according to which there would be no statistically significant differences between the
average results of the experimental and control groups. Rejection or acceptance of the null hypothesis involves
the confirmation or rejection of the research hypothesis (alternative).
The results of the statistical interpretation for the balance test are shown in Table 1.
Table 1. Statistical interpretation of Balance test results (Flamingo Test)
For the balance test, the averages of the two lots for the final tests were 4 imbalances for the control group and 
2.35 imbalances for the experimental group. There were 1.65 fewer imbalances on the average for the
experimental group, which indicates significant progress. For both groups, data dispersion was inhomogeneous.
The Cohen index of effect magnitude shows that the difference between the two averages is high to very high. By
checking the statistical hypothesis with one-factor ANOVA, we found a statistically significant difference 
between the averages, P <0.05. The null hypothesis can be therefore rejected and the research hypothesis is 
confirmed. 
The graphical representation of the results is shown in Figure 1.
Fig. 1 Balance (Flamingo test)
Statistical
indicators
Results ANOVA test
Control Experimental
Average 4.00 2.35 Significance threshold set - α α = 0,05
Median 4.00 2.00 Null hypothesis H0 m1 - m2 = 0
Standard Deviation 1.49 1.53 Alternative hypothesis H1 m1 - m2 # 0
Maximum 6.00 5.00 F critical (table value) 4.098
Minimum 1.00 0.00 Freedom degree between groups- df1 1
Amplitude 5.00 5.00 Freedom degree within groups - df2 38
Variation Coefficient 37.2% 65.2% Number of subjects 40 (20+20)
Average Difference -1.65 TEST F calculated P
Effect Magnitude-Cohen 0.56 RESULT 11.953 < 0.05
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The results of the statistical interpretation of the coordination test (Matorin-left) are shown in Table 2.
Table 2. Statistical interpretation of test results for coordination (Matorin-left)
The average results for the coordination test (Matorin-left) in the two groups for the final testing were 320.25
degrees for the control group respectively 335.25 degrees in the experimental group. The average for the
experimental group is 15 degrees higher. Data dispersion is homogeneous for both groups. The Cohen Index
shows that the average difference between the two groups is medium to large. By checking the statistical
hypothesis with one-factor ANOVA we have found a statistically significant difference between the averages, P 
<0.05. Thus, the null hypothesis is rejected and the research hypothesis is confirmed.
Graphical representation of the data is shown in Figure 2 a).  
Fig. 2      a) Coordination (Matorin test-left)                                      b) Coordination (Matorin test-right)
The average results for the coordination test (Matorin-right) in the two groups for the final testing were 323.25 
degrees in the control group and 344.75 degrees in the experimental group, respectively. The average of the
experimental group is higher by 21.50 degrees. Both groups have a homogeneous dispersion of data. The 
difference between the two averages is high to very high according to Cohen index. Statistical hypothesis
verification using ANOVA single factor, shows a statistically significant difference between the averages, P 
<0.05. As a result, the null hypothesis is rejected and the research hypothesis is confirmed. Graphical
representation of the data is shown in Figure 2 b).
Statistical
indicators
Results ANOVA test
Control Experimental
Average 320.25 335.25 Significance threshold set – α α = 0.05
Median 310.00 340.00 Null hypothesis H0 m1 - m2 = 0
Standard Deviation 23.59 21.79 Alternative hypothesis H1 m1 - m2 # 0
Maximum 365.00 375.00 F critical (table value) 4.098
Minimum 300.00 310.00 Freedom degree between groups- df1 1
Amplitude 65.00 65.00 Freedom degree within groups - df2 38
Variation Coefficient 7.4% 6.5% Number of subjects 40 (20+20)
Average Difference 15.00 TEST F calculated P
Effect Magnitude-Cohen 0.34 RESULT 4.363 < 0.05
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The results of the statistical interpretation of the coordination test (Matorin-right) are shown in Table 3. 
Table 3 Statistical interpretation of test results for coordination (Matorin-right) 
4. Conclusions 
The checking of the statistical hypothesis for the balance test, performed with single-factor ANOVA, led to 
the rejection of the null hypothesis and confirmed the research hypothesis.  The difference between the two 
averages given by the Cohen Index is high to very high.  
Following the single-factor ANOVA test applied to coordination, we have again rejected the null hypothesis, 
and therefore confirmed the research hypothesis. The Cohen Index shows that the difference between the 
averages of the two groups is medium to large for the Matorin test-left and high to very high for the Matorin test-
right.  
In conclusion, we can say that learning Pilates techniques and transferring them in the execution of motor acts 
in maintenance gymnastics programs significantly improves balance and coordination, raising the quality of the 
whole operational procedure. 
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Statistical 
indicators  
           Results  ANOVA test  
Control Experiment  
Average 323.25 344.75  Significance threshold set – α α = 0.05 
Median 312.50 352.50  Null hypothesis H0 m1 - m2 = 0 
Standard Deviation 23.07 21.43  Alternative hypothesis H1 m1 - m2 # 0 
Maximum 365.00 370.00  F critical (table value) 4.098 
Minimum 295.00 305.00  Freedom degree between groups- df1 1 
Amplitude 70.00 65.00  Freedom degree within groups - df2 38 
Variation Coefficient  7.1% 6.2%  Number of subjects 40 (20+20) 
Average Difference   21.50  TEST  F calculated P 
Effect Magnitude-Cohen   0.50  RESULT 9.325 < 0.05 
